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Abstract
Determining and identifying opportune moments for inter-
ruptions is a challenging task in Ubiquitous Computing and
Human-Computer-Interaction. The current state-of-the-art
approaches do this by identifying breakpoints either in user
tasks, activities or by processing social relationships and
contents of interruptions. However, from a psychological
perspective, not all of these breakpoints represent oppor-
tune moments for interruptions. In this paper, we propose
a new concept in the field of interruptibility. The concept
is based on role theory and psychological interruption re-
search. In particular, we argue that social roles which de-
fine sets of norms, expectations, rules and behaviours can
provide useful information about the user’s current context
that can be used to enhance interruption management sys-
tems. Based on this concept, we propose a prototype sys-
tem architecture that uses social roles to detect opportune
moments for interruptions.
Author Keywords
Interruptibility; Context-Aware Computing; Ubiquitous Com-
puting; Social Roles.
ACM Classification Keywords
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Systems
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Introduction
The question when a system should interrupt their users
has received much attention in the field of interruptibility.
Most existing approaches determine opportune moments
for interruptions by detecting breakpoints in tasks or ac-
tivities. While these approaches consider only the exter-
nal state (e.g. activity transition) of a user, not all of these
breakpoints necessarily represent opportune moments for
interruptions from a psychological point of view. The in-
ternal state of a user (e.g. intention) gives useful insights
about disruptive interruptions caused by conflicting respon-
sibilities such as work vs. family.
In fact, we hypothesize that the internal state of a user in
combination with existing approaches needs to be consid-
ered in the field of interruptibility to reduce disruptive inter-
ruptions. To infer the internal state of a user, we leverage
the concept of social roles. According to role theory, social
roles are social positions that are linked to sets of norms,
expectations, rules and behaviors a person is expected to
comply with when enacting a role [2]. Therefore, the current
social role influences the actions of a user and determines
the kind of information a user might prefer to receive or de-
lay momentarily. However, roles typically belong to a spe-
cific life-domain and users might experience conflicts when
role responsibilities from different domains are incompatible
[5].
The main contribution of this paper is to propose a new
concept for determining opportune moments for interrup-
tions. By matching interruptions to a user’s active role and
therefore reducing disruptive interruptions that facilitate role
conflicts, we hypothesize that interruption management sys-
tems can further be improved. In particular, (i) the current
role of a user, (ii) the relevance of interruptions for this role,
and (iii) the specific breakpoint that is chosen for an inter-
ruption should be considered in interruption management
systems. These criteria have implications not only for the
timing of interruptions but also for the information content a
user receives.
Opportune moments for interruptions
Since interruptions are often unavoidable, it is important
to time them in a way that adverse effects are reduced. A
large body of existing research leverages the concept of
breakpoints in tasks and activities to determine opportune
moments for interruptions. In addition to these approaches,
the content of an interruption and the social relationship be-
tween sender and recipient have also been examined. In
general, approaches determine opportune moments by (i)
identifying tasks and task-boundaries, (ii) processing ac-
tivities, device interactions or application usage patterns of
users, (iii) utilizing content and social relationship between
users. In the following sections, we give a short overview
over existing approaches in these categories.
Tasks and task boundaries
A large body of research focuses on task-based models to
predict opportune moments for interruptions. Most existing
models are based on event perception techniques, which
give insights about the decomposition of tasks in the human
mind. In general, experiments with a predefined set of tasks
are conducted. Participants are interrupted while working
on tasks at a range of different time points. Effects on sub-
jective workload [1], mental and affective state [14] as well
as social attribution are measured [9].
Breakpoints between tasks are then used as opportune
moments for interruptions. For example, Adamczyk et al.
assume that breakpoints between coarser tasks should be
chosen for interruptions as users are releasing cognitive re-
sources after task completion that can be used for other pe-
ripheral tasks [1]. Another study focuses on task switching
in multitasking environments rather than on the coarseness
of breakpoints. The authors find that the number of inter-
ruptions, as well as duration, complexity and type of task
influence the perceived difficulty of task switching and task
resumption [3]. Their findings suggest that methods sup-
porting the capturing and remembrance of suspended tasks
may be helpful to assist users in multitasking environments.
Activities, interactions and application usage patterns
Also, physical activities as well as application usage pat-
terns have been investigated as indicators for opportune
moments. According to this approach, breakpoints in phys-
ical activities or application usage patterns define oppor-
tune moments for interruptions. Most of the reviewed re-
search for this approach identifies breakpoints indicated by
boundaries between two adjacent physical activities. Inves-
tigated activities for interruptibility encompass physical ac-
tivities (e.g. sitting, standing, or walking [7, 13]), activities of
daily living [8], activities associated with semantic locations
(e.g. [16], as well as transportation types [16]. In addition
to breakpoints in physical activities, the smartphone’s pos-
ture and orientation [15, 17] have also been used to identify
opportune moments for interruptions.
Figure 1: Different types of border
preferences in a work-family
scenario, a) segmentation, b)
integration, c) combination
Another part of this research utilizes application usage pat-
terns as an indicator for interruptibility. Similar to identifying
breakpoints in physical activities, opportune moments for
interruptions can be found by extracting breakpoints in ap-
plication usage patterns (e.g. [11, 12]). Recently, Okoshi
et al. propose a breakpoint detection system combining
physical activities and application usage patterns for re-
ducing interruptive mobile notifications [12]. Breakpoints
are identified by processing the event stream while users
manipulated their smartphone. The authors utilize a multi-
device approach including smartphones and smartwatches
to determine breakpoints in physical activities as well as in
application usage.
Content and social relationship
Another approach in the field of interruptibility determines
opportune moments for interruptions by using the content
of interruptions (e.g. notification title on smartphones) as
well as the social relationship between sender and recip-
ient. This approach utilizes information about the content
and the initiator of the interruption to predict the interruptibil-
ity of users (e.g. [6, 10]). Recently, Mehrotra et al. proposed
an intelligent notification mechanism which combines both
the content of an interruption and the social relationship
between the sender and the recipient [10]. They assume
that social relationship can be assigned to one of four cate-
gories (work, social, family, or other) and define a category
probability based on the current location of a user. Depend-
ing on the content of a notification title and the relationship
between sender and recipient, the system predicts the inter-
ruptibility of users.
Necessity of social roles for interruptibility
Most of the approaches mentioned in the previous section
consider the external state of a user such as the current
activity or location to predict on the user’s interruptibility.
Some studies also investigate task engagement or impor-
tance of tasks to a user [14].
However, another aspect which gives insights about disrup-
tive interruptions is the paradigm of cross-role interruptions
introduced by role theory. The theory proposes that people
adopt different roles with distinct norms, expectations, du-
ties and rights in different life-domains. Also, people behave
differently to adapt to specific demands and goals of a role.
As roles typically belong to a specific life-domain, individ-
uals might experience conflicts when role responsibilities
from different domains are incompatible. In fact, the relation
of smartphone usage and role conflicts has already been
investigated in the field of psychology [4, 5]. It is well under-
stood, that interruptions caused by conflicting social roles
(e.g. calls from a supervisor while enacting a family role)
result in interferences caused by incompatible norms and
expectations.
Nonetheless, the paradigm of cross-role interruptions has
not been investigated in the field of interruptibility so far.
For this reason, we propose to use information about the
current social role of a user to recognize potential situations
where role conflicts might occur.
Figure 2: System architecture for
inferring social roles of users
System architecture to recognize social roles
The current activity, ongoing tasks as well as communica-
tion with other people provide useful information about the
current social role of a user. Therefore activity recognition
along with information about principally used applications or
visited locations is needed to assess social roles of users.
Figure 2 represents a first design concept of a system ar-
chitecture that recognizes social roles of users. As already
outlined in the previous section, social roles are defined by
patterns of expectation, norms, and behaviors that apply
to social positions. Therefore, our concept associates in-
formation about locations, activities, and applications of a
user to predict social roles. We suggest that a user’s be-
havior, expectation, and social role is reflected by (i) the
type of application that is currently used, (ii) the location,
(iii) and the current activity of a user. For example, if a user
is interacting with an email client that is connected to his
or her workplace, we can assume that this user might be
working. In association with the current location and activ-
ity, a system can differentiate if the user is working at home
or in a company, facilitating fine-grained assessments of
social roles. By further processing information about the
interrupter (e.g. social-relationship) and content of interrup-
tions [10]), an interruption management system can match
all these information to detect potential cross-role interrup-
tions. Individualized rules can then be applied to handle
potential interruptions.
Discussion
Currently, a prototype system that is based on the proposed
concept is being built. A diary study is also being conducted
to verify our approach of using social roles in the field of
interruptibility. Nonetheless, further investigation of the uti-
lization of social roles is needed.
In particular, different preferences how social roles and life-
domains are separated and structured need to be examined
for such an interruption management system. For exam-
ple, people who prefer segmentation use strong and non-
permeable boundaries to separate different life-domains
(e.g. work vs. family). Erecting strong boundaries means
that segmenters try to avoid cross-role interruptions. They
might be more negatively affected by those interruptions
than people who integrate or use a combination of segmen-
tation and integration tactics (see Figure 1).
More precisely, how can a system automatically detect dif-
ferent border preferences of users? These and other open
research questions need to be examined in the future when
determining opportune moments for interruptions by using
social roles.
Conclusion
In this paper, we present a new concept for predicting the
interruptibility of users based on role theory and psycho-
logical interruption research. In particular, our concept is
based on social roles of users which reflect sets of norms,
expectations, rules and behaviours a person is expected
to comply with when enacting a role. We hypothesize, that
when interruptions are matched to social roles of users, in-
terruptions are likely to be more relevant for users and less
disruptive. Therefore, we assume that a user’s current role
is a key aspect that needs to be considered and investi-
gated for further research in the field of interruptibility.
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